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(57)Abstract: 

PROBLEM TO BE SOLVED: To allow easy photo-mask 
alignment and visual and manual precision setting, by 
providing an alignment mark in the surface of bonding 
pad of a metal thin film formed on a semiconductor 
integrated circuit wafer. 

SOLUTION: A bonding pad 1 of aluminum thin film is 
formed on a wafer surface. Related to the bonding pad 1, 
an alignment mark 3 is formed, as a missing part of the 
aluminum thin film, at four corners inside a part (dashed 
line part) 2 where a metal bump is scheduled to be 
formed in a post process, at the same time with a wiring 
formation process. A surface-protection insulating film 
such as silicon dioxide, etc.; is coated over the entire 
surface comprising a wiring part, and through photo- 
lithography and etching process, an opening part 4 of the 
insulating film is formed at a center part of the pad 1. A 
photo- mask 5 is aligned with the alignment mark 3 as 
reference, for accurate setting by visual (using a 
microscope) and manual means. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this 
translation. 

l.This document has been translated by 

computer. So the translation may not 

reflect the original precisely. 

2 **** s hows the word which can not be 

translated. 

3. In the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The pad for bondings 
characterized by preparing an alignment 
mark in the field of this pad in the pad for 
bondings which consists of a metal thin 
film formed on a semiconductor 
integrated circuit wafer. 
[Claim 2] The pad for bondings of claim 1 
characterized by having prepared the 
lack part of a metal thin film near the 
periphery of the pad for bondings, or the 
periphery, and considering this lack part 
as an alignment mark. 
[Claim 3] The alignment approach of the 
photo mask characterized by carrying out 
alignment of the photo mask for 
NEGATAIPU resists on the basis of claim 
1 or the alignment mark of 2 in a phot 
lithography processes for forming a metal 
bump on the pad for bondings which 
consists of a metal thin film formed on a 
semiconductor integrated circuit wafer 



after applying the photoresist of 
NEGATAIPU to said wafer. 
[Claim 4] The alignment approach of the 
photo mask characterized by carrying out 
alignment of the photo mask for 
POJITAIPU resists on the basis of claim 
1 or the alignment mark of 2 in a phot 
lithography processes for forming a metal 
bump on the pad for bondings which 
consists of a metal thin film formed on a 
semiconductor integrated circuit wafer 
after applying the photoresist of 
POJITAIPU to said wafer. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention 
relates to the alignment approach of a 
photo mask of having used this pad, 
concerning the pad for bondings which 
established the means effective in the 
photo mask alignment at the time of 
forming a pad for bondings, especially a 
metal bump, etc. of a semiconductor 
integrated circuit wafer. 
[0002] 

[Description of the Prior Art] In the wafer 
process of a semiconductor integrated 
circuit, although alignment of a photo 
mask is performed as part of a phot 
lithography processes, in processes, such 
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as formation of the component by 
impurity installation, and wiring 
formation by the metal thin film, 
generally an auto aligner is used, the 
pattern for alignment prepared in the 
wafer is detected optically, and alignment 
is performed automatically. 
[0003] However, when forming a metal 
bump on the pad for bondings after a 
wiring formation process, compared with 
the case of component formation or 
wiring formation, since the mask pattern 
is very easy, an expensive facility is not 
needed, but the one-shot exposure 
method as for which mask credit is made 
to the whole wafer at coincidence has 
become general, and alignment is 
performed manually. 
[0004] 

[Problem(s) to be Solved by the 
Invention] When forming the metal bump 
of the same size mostly on the pad for 
bondings, processes, such as covering of 
the insulator layer for surface protections 
and formation of opening for bump 
formation, enter as a middle process, but 
although the above-mentioned opening is 
used for the alignment of the photo mask 
in a phot lithography processes as the 
criteria, there are the following problems 
in it. 

[0005] in order that opening of the above 
insulator layers may generally avoid the 
component performance degradation by a 
location gap of a pattern and invasion of 
an etching reagent - the pad for bondings 



- rather - a facet - since it is formed in a 
product, when carrying out alignment of 
the photo mask for bumps on the basis of * 
this, the detached building by criteria 
and the mask is large, and there is a 
problem that accurate alignment is 
difficult. 
[0006] 

[Means for Solving the Problem] I n order 
to cancel the above-mentioned trouble, 
this invention prepares an alignment 
mark in the field of this pad in the pad for 
bondings which consists of a metal thin 
film formed on a semiconductor 
integrated circuit wafer. 
[0007] Moreover, the above-mentioned 
alignment mark prepared the lack part of 
a metal thin film near the periphery of 
the pad for bondings, or the periphery, 
and considered this lack part as the 
alignment mark. 

[0008] Moreover, the pad for bondings of ' 
the above-mentioned configuration is 
used, and mask alignment is performed 
by the following approach. 
[0009] When the above-mentioned 
alignment mark is prepared in the 
periphery of the pad for bondings, after 
applying the photoresist of NEGATAIPU 
to said wafer, in a phot lithography 
processes for forming a metal bump, 
alignment of the photo mask for 
NEGATAIPU resists is carried out on the 
basis of this alignment mark. 
' [0010] Moreover, in a phot lithography 
processes for forming a metal bump, 
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when an alignment mark is prepared 
near the periphery of the pad (or 
bondings, after applying the photoresist 
of POJITAIPU to said wafer, alignment of 
the photo mask for POJ1TAIPU resists is 
carried out on the basis of this alignment 
mark. 
[0011] 

[Embodiment of the Invention] Drawing 
I is the explanatory view of one example 
of this invention, and explains the 
approach of the mask alignment 
performed with the configuration of the 
pad for bondings with this Fig. using it. 
[0012] Among drawing, in the metal 
bump formation schedule section and 3, 
an alignment mark and 4 show insulator 
layer opening, and, as for one, 5 shows 
[ the pad for bondings, and 2 ] a photo 
mask. 

[0013] Drawing 1 (a) shows the' pad 
section for bondings which consists of an 
aluminum thin film formed in the wafer 
side. 

[0014] The alignment mark 3 is formed in 
the four corners inside the part (the 
broken line showed) 2 which is due to 
form a metal bump at a back process in 
the pad 1 for bondings, respectively. 
[0015] The alignment mark 3 is formed in 
coincidence with a wiring formation 
process as a lack part of an aluminum 
thin film. 

[0016] Next, the insulator layer for 
surface protections, such as silica dioxide 
and silicon nitride, is put on the whole 



surface containing the wiring section, and 
through a phot lithography processes and 
an etching process, as shown in drawing 
1 (b), the opening 4 of an insulator layer 
is formed in the center section of the pad 
1. 

[0017] Here, opening 4 is formed for 
preventing the component performance 
degradation by a location gap of a pattern 
and invasion of an etching reagent, as 
mentioned above smaller than a pad 
pattern. 

[0018] It goes into a phot lithography 
processes, after putting a barrier metal 
on the whole surface first, in order to 
form a metal bump. 

[0019] Although mask credit is performed 
after applying the thing of POJITAIPU as 
a photoresist, drawing 1 (c) shows the 
condition of having carried out alignment 
of the photo mask 5 for POJITAIPU 
resists which consists of a chromium side 
to the pad 1 for bondings. 
[0020] A photo mask 5 can perform exact 
setting easily despite viewing (a 
microscope is used) and hand control by 
performing alignment on the basis of the 
lack part of the aluminum thin film 
prepared in the pad 1, and the alignment 
mark 3. 

[0021] In this case, although parts 
including the ally MEMMENTO mark 3 
other than opening 4 are covered with the 
insulator layer, since transparent 
ingredients, such as a silicon dioxide and 
silicon nitride, are used as an insulator 
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layer ingredient; when an insulator layer 
is formed thinly, viewing is not barred. 
[0022] Metal bumps, such as a golden 
bump, are formed in the bump formation 
schedule section 2 by electrolysis plating 
etc. after exposure and development. 
Although plating adheres to opening 4, 
the bump who has the pattern of 
formation schedule section 2 passage 
with the growth is formed. 
[0023] Drawing 2 is the explanatory view 
of another example of this invention, and 
the same point as drawing 1 shows it. 
[0024] As shown in drawing 2 (a), in this 
example, the alignment mark 3 is formed 
by part for the notch of the periphery of a 
pad 1, and four corners (lack part), and is 
formed in coincidence with a wiring 
formation process like an upper example. 
[0025] At degree process, as shown in 
drawing 2 (b), after forming the opening 4 
of an insulator layer in the center section 
of the pad 1, it progresses to a metal 
bump formation process like an upper 
example. 

[0026] In this example, the thing of 
NEGATAIPU is used as a photoresist. 
Drawing 2 (c) shows the condition of 
having carried out alignment of the photo 
mask 5, after applying a photoresist. 
[0027] The photo mask 5 used for this 
example is formed in the thing and 
reverse pattern of drawing 1 (c), and can 
perform alignment by doubling the 
top most vertices of this square-like mask 
with a part for the notch of a pad 1, and 



the alignment mark 3. 
10028] In the above -mentioned example, 
what is necessary is just the thing of the 
configuration where it was suitable for 
the configuration of a mark not being 
limited to these configurations needless 
to say, and deciding a location by the 
right triangle like lack part and the thing 
of drawing 2 with the thing of drawing I 
although the alignment mark 3 was 
constituted at a part for a rectangle-like 
notch (lack part). 

[0029] Moreover, although the 
above-mentioned example showed the 
case where four alignment marks 3 were 
formed, respectively, what was prepared, 
for example on [ two ] the diagonal line 
can be used effectively. 
[0030] Furthermore, when using the 
photo mask of an one shot exposure 
method, for example, if there is a pad for 
bondings which was equipped with one 
place near the diagonal line both ends of 
a wafer, and equipped every a total of two 
places with the alignment mark 3, setting 
to the whole wafer, can be performed 
using them. 

[0031] In this case, since alignment is 
possible if a total of two alignment marks 
can be used, even if it is the case where 
the number of the alignment mark 3 
prepared in each pad 1 for bondings is 
one piece, it can use effectively. 
[0032] Moreover, that there should just 
be at least two pads for bondings 
equipped with the alignment mark 3 
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when an integrated circuit, dice has two 
or more pads for bondings (bump 
formation schedule), even if it is the case 
where the photo mask of the individual 
exposure method for every dice is. used, 
like the above, even when the alignment 
mark 3 prepared in the pad 1 for 
bondings is one piece, it can use 
effectively. 
[0033] 

[Effect of the Invention] As explained 
above, since the alignment mark was 
prepared in this pad, by using this, 
alignment of a photo mask can be carried 
out easily and viewing and setting of an 
accurate photo mask with hand control 
are attained at the pad for bondings of 
this invention. 

[0034] Moreover, when an alignment 
mark is prepared in the periphery of the 
pad for bondings, at a phot lithography 
processes, a photoresist can perform 
alignment by using the thing for 
NEGATAIPU resists as NEGATAIPU and 
a photo mask. 

[0035] On the other hand, when an 
alignment mark is prepared near the 
periphery of the pad for bondings, a 
photoresist can perform alignment by 
using the thing for POJITAIPU resists as 
POJITAIPU and a photo mask. 
[0036] As mentioned above, since 
accurate mask alignment with viewing 
and hand control can be performed by 
using the pad, for bondings of this 
invention, the effectiveness of reduction 



of an installation cost and a man day is 
also acquired. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

I Drawing ll It is the explana tory view of 

one example of this invention. 

I Drawing 2l It is the explanatory view of 

another example of this invention. 

[Description of Notations] 

1 Pad for Bondings 

2 Metal Bump Formation Schedule 
Section 

3 Alignment Mark 

4 Insulator Layer Opening 

5 Photo mask. 

[Translation done.] 
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